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Abstract
Introduction: The development of bacterial, fungal and protozoal infections on the one
hand and drug resistance due to the use of several drugs for many years on the other
hand, it has been required the identification and construction of new active bioactive
compounds that are effective on resistant strains. For this reason, the activities of
pharmaceutical researchers around the world have been expanding to synthesize new
compounds that are potentially effective on microbes and protozoa.ln the meantime,
one of the accepted methods of medicinal researchers is development of new molecules
based on a previously known structure. One of these structures is 5-nitro-2-methyl
imidazole, which is present in some already drugs, such as metronidazole and
tinidazole. In the present study, a further development of 5-nitro-2-methylimidazole
skucture and the synthesis of a number of new derivatives from this category have been
investigated. Subsequently, on the basis of previously reported works. the antibacterial
effect of our new compounds was evaluated on the ability of binding to the FabH
enzyme that plays an important role in the biosynthesis of vital fatty acids of bacteria,
using a molecular docking method.
Methodology: First, the compounds 3 and 5a-e were synthesized according to the
following procedure:
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The strucfures of synthesized compounds were determined by IR, 1HNMR and l3CNMR
spectra. Then, the components were drawn in ChemDraw software. The structures were
energetically optimized by Open Babel software and they were saved in AutoDock 4.2
software as ligand with pdb format. Then the 3D structure of the receptor (FabII) was
obtained from Protein Data Bank and following refening for docking simulation,
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AutoDock 4.2 software was applied for molecular docking approach, for each
individual designed ligand.
Results: The IR, 1HNMR and l3ci.trlt4R spectra indicated that all the derivatives were
successfully synthesized in laboratory and they showed appropriate intermolecular
binding energy upon docking.
Conclusion: According to the docking results, all the synthesized derivatives were
accommodated properly in the active site of FabH enzyme and they made hydrogen and
hydrophobic bindings with the appropriate amino acids. Amongst the synthesized
compounds, compound 5e showed the best insilico inhibitory activity against enzpe
FabH due to its lowest AG and highest lipophilicity.
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